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[57) ABSTRACT

There 1s provided an AM receiver in which the band-

- width of an intermediate frequency amplifier is continu-

ously varied in accordance with the received field
strength. This AM receiver includes a combining cir-
cuit for combining a first AM detection output A from
a narrow band intermediate frequency amplifier and a
second AM detection output B from a wide band inter-
mediate frequency amplifier to produce an AM signal
output of A(1-—aps)+aymB (where, 0=ap=1). By vary-
ing the coefficient apy, the bandwidth of the intermedi-
ate frequency amplifier can be equivalently continu-
ously varied between the wide band and narrow band.

2 Claims, 5 Drawing Figures
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l :
VARIABLE INTERMEDIATE BANDWIDTH AM
'RECEIVER .

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an AM receiver in
which the bandwidth of an intermediate frequency band
amplifier is equivalently variable.

2. Description of the Prior Art

Conventionally, in AM receivers, there are those
which are constituted in such a manner that the band-

width of an intermediate frequency (IF) amplifier can

be switched between the wide bandwidth and the nar-
row bandwidth. For example as shown in FIG. 1, the

AM receiver of this kind is provided with a wide band-
width intermediate frequency (IF) amplifier 4 and a
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narrow bandwidth intermediate frequency (IF) ampli- -

fier S and is constituted in such a manner that an output
of a radio frequency (RF) amplifier 1 is supplied to a
- frequency converter consisting of a mixing circuit 2 and
a local oscillator 3 and is converted into an intermediate
frequency signal; this intermediate frequency signal is
supplied to the wide bandwidth IF amplifier 4: an out-
put of the wide bandwidth IF amplifier 4 is supplied to

a detector 6 through the narrow bandwidth IF amplifier
S and is detected therein; the output of the wide band-

width IF amplifier 4 is also directly supplied to a detec-
tor 7 and is detected therein; and either one of a detec-
tion output from the detector 6 and a detection output
from the detector 7 is selected by selector means 8.
As described above, according to the conventional

AM receiver, the wide and narrow bandwidths can be

changed over by switching the selector means 8; how-
ever, it has such a drawback that it is impossible to
select a bandwidth between the wide and narrow band-
widths. |

In addition, as shown in FIG. 2, there is an AM re-
cetver provided with selector means 8A which is
switched in response to an external signal in place of the
selector means 8, a DC component detecting circuit 11
to detect the DC component level in the output of the

detector 6, and a comparator 12 to detect whether or

not an output of the DC component detecting circuit 11
1s not lower than a predetermined value, thereby
switching the selector means 8A responsive to an out-
put of the comparator 12.

In such an AM receiver as shown in FIG. 2, when the
received signal strength is small, the narrow bandwidth
1s automatically selected, while when the received Sig-
nal strength is large, the wide bandwidth is automati-
cally selected. However, there is such a drawback that
1t 1s impossible to select a bandwidth between the nar-
row bandwidth and the wide bandwidth in accordance
~ with the received signal strength. |

SUMMARY OF THE INVENTION

The present invention was made in consideration of
the above problem and it is an object of the invention to
provide an AM receiver in which the bandwidth of an
intermediate frequency amplifier is equivalently vari-
able, thereby eliminating the above drawback.

The foregoing problem is solved according to the
invention in an AM receiver provided with narrow
band and wide band intermediate frequency amplifiers
characterized by a circuit for combining a first AM
output signal A from the narrow band amplifier with a
second AM output signal B from the wide band ampli-
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fier to produce an AM output signal A(1 —aps)+ayB
(Where, 0=ay =1), the coefficient ay being variable.
A particular embodiment includes a circuit for de-
tecting the level of intermediate frequency signal. The
coefficient apsof the combining circuit is varied accord-
ing to the detected signal level.

- BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood and objects
other than those set forth above will become apparent
when consideration is given to the following detailed
description thereof. Such description makes reference
to the annexed drawings, wherein: |

FIGS. 1 and 2 show block diagrams of a conventional
AM receiver; | |

FIG. 3 1s a block diagram showing a constitution of
one embodiment of the present invention;

- FIG. 4 shows a characteristic diagram to describe the
action of one embodiment of the present invention; and

FIG. $ is a block diagram showing a constitution of
another embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

First Embodiment

FIG. 3 is a block diagram showing a constitution of
one embodiment of the present invention.

Constitution

In FIG. 3, the same components and elements as
those of the conventional AM receiver shown in FIG. 1
are designated by the same reference numerals.

In the embodiment as shown in FIG. 3, in place of the
switch means 8 as shown in FIG. 1, an arithmetic opera-
tion circuit 10 is provided. The circuit 10 combines the

- output of the wide bandwidth IF amplifier 4 and the
- output of the narrow bandwidth IF amplifier 5§ at a
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coefficient ay(where, 0=ay =1), and outputs a result of
the combination. The coefficient axsis varied manually.
It 1s assumed that the outputs of the amplifiers 4 and 5
are A and B, respectively. An output of the arithmetic
operation circuit is supplied to the next stage as a detec-
tion output.

The arithmetic operation circuit 10 consists of, for
instance, a variable resistor and the output of the detec-
tor 6 1s supplied to one end of a resistor of the variable

resistor, while the output of the detector 7 is supplied to
the other end of the resistor thereof. |

Operation

In one embodiment of the present invention consti-
tuted in such a manner as described above, the output
signal from the radio frequency (RF) amplifier 1 is
converted into the intermediate frequency signal by the
frequency converter consisting of the mixing circuit 2
and the local oscillator 3. The IF signal thus converted
is supplied to the wide bandwidth IF amplifier 4, so that
the signal component in the pass band of the wide band-
width IF amplifier 4 is outputted.

It i1s now assumed that the amplitude vs frequency
characteristic of the wide bandwidth IF amplifier 4 is as

indicated by a curve b in FIG. 4. The output of the wide
bandwidth IF amplifier 4 is supplied to the narrow

bandwidth IF amplifier 5, so that the signal component
In the pass band of the narrow bandwidth IF amplifier
S 1s outputted. It is now assumed that the amplitude vs

[
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frequency characternistic of the narrow bandwidth IF
amplifier 5 is as represented by a curve ¢ in FIG. 4.

Therefore, the intermediate frequency, signal of the
narrow band is supplied to the detector 6 and is detected
therein, so that the narrow band detection output is 5
obtained from the detector 6. On the other hand, the
wide band intermediate frequency signal is supplied to
the detector 7 and is detected therein, so that the wide
band detection output is obtained from the detector 7.

The narrow band detection output A outputted from
the detector 6 and the wide band detection output B
outputted from the detector 7 are synthesized by the
arithmetic operation circuit 10 and the operation of
A(1 —ap)+apmB is executed, and the result of this oper-
ation is supplied as the detection output to the post 15
stage. For example, when ay=0.6, the AM output of
0.4A 40.6B, i.e., the AM output of which the signals A
and B were mixed at a ratio of 2:3 is obtained.

In this case, the equivalent pass bandwidth of the IF
amplifier with respect to the output of the arithmetic 20
operation circuit 10 is between the pass bandwidth of
the wide bandwidth IF amplifier 4 and the pass band-
width of the narrow bandwidth IF amplifier 5 and is as
indicated by a curve d in FIG. 4. By changing the coef-
ficient aps in the arithmetic operation circuit 10, for
example, in the case where the arithmetic operation
circuit 10 is constituted by a variable resistor, by chang-
ing the position of a slidable contact member of the
variable resistor, it is possible to set the equivalent pass
bandwidth into a value between the pass bandwidth of 30
the wide bandwidth IF amplifier 4 and the pass band-
width of the narrow bandwidth IF amplifier 5§ as indi-
cated by arrows e and f in FIG. 4.

Therefore, when the received signal strength is small
or in the state in that the received signal is being sub-

jected to disturbance, the equivalent pass bandwidth
can be set into an intermediate bandwidth between the

narrow bandwidth and the wide bandwidth; therefore,
this enables an AM signal to be received with a good
S/N ratio and a good frequency response.

Another embodiment of the present invention will
now be described.
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Second Embodiment

FIG. S 1s a block diagram showing a constitution of 45
another embodiment of the present invention.

Constitution

The same components and elements as those of the
conventional AM receiver shown in FIGS. 1 and 2 are 50
designated by the same reference numerals in FIG. 5.

In this another embodiment of the present invention,
an arithmetic operation circuit 13 is provided in place of
the switch means 8A; namely, this circuit 13 serves to
calculate A(1—ay)+awB (where, 0=ay=1), in which 55
the coefficient apsis controlled in response to the output
of the DC component detecting circuit 11 which re-
celves the output of the detector 6 and detects the DC
component level in the output of the detector 6. The
arithmetic operation circuit 13 is set in such a manner
that the coefficient apsincreases as the output of the DC
component detecting circuit 11 increases.

The arithmetic operation circuit 13 is constituted by,
for example, an electronically controlled variable resis-
tor of which the position of an equivalent slidable 65
contact member 1s controlled using the output of the
DC component detecting circuit 11 as the control sig-
nal, or a variable resistor consisting of a resistor having

4

a plurahity of centertaps and a multiplexer for selecting
one tap among these centertaps in response to the out-

put of the DC component detecting circuit 11, or the
like.

Operation

In this embodiment of the present invention consti-
tuted as described above, the level of the intermediate
frequency signal received is detected. The output of the
narrow bandwidth IF amplifier 5§ is detected by the
detector 6 and the output of the detector 6 is supplied to
the DC component detecting circuit 11, then the DC
component level of the output of the detector 6 is de-
tected by the DC component detecting circuit 11. This
DC component level denotes a magnitude of the re-
cerved signal.

The coefficient aps upon operation in the arithmetic
operation circuit 13 increases in association with an
Increase in the output of the DC component detecting
circuit 11, and an equivalent pass bandwidth of the IF
amplifier for the output of the arithmetic operation
circuit 13 increases and approaches the pass bandwidth
of the wide bandwidth IF amplifier 4. On the other
hand, with a decrease in the output of the DC compo-
nent detecting circuit 11, the coefficient apsupon opera-
tion in the arithmetic operation circuit 13 decreases and
an equivalent pass bandwidth of the IF amplifier for the
output of the arithmetic operation circuit 13 decreases
and approaches the pass bandwidth of the narrow band-
width IF amplifier S.

In this way, when the received signal strength is
small, the output level of the DC component detecting
circuit 11 is small, while when the received signal
strength 1s large, the output level of the DC component
detecting circuit 11 is large; therefore, when the re-
cetved signal strength is small, the pass bandwidth is
controlled to the narrow bandwidth side and when the
received signal strength is large, it is controlled to the
wide bandwidth side. Consequently, the detected out-
put of the bandwidth corresponding to the received
signal strength can be obtained.

In addition, as described above, in another embodi-
ment of the present invention, the case has been exem-
plified where the coefficient apsof the arithmetic opera-
tion circuit 13 is controlled by supplying the output of
the detector 6 to the DC component detecting circuit
11. However, the coefficient aps may be also controlled

by supplying the output of the detector 7 to the DC
component detecting circuit 11, and in this case, the

arithmetic operation circuit 13 may be set in such a
manner that the coefficient ays decreases in association
with an increase in the output of the DC component
detecting circuit 11.

On the other hand, in the conventional AM receiver
shown 1n FIG. 2, when the output of the DC compo-
nent detecting circuit 11 slightly changes about the
switching level of the comparator 12, the selector cir-
cuit 8A enters the state in that the output of the detector
6 and the output of the detector 7 are alternately se-
lected, so that a discontinuous feeling is exerted to a
radio listener; however, such a discontinuous feeling is
not exerted according to this embodiment of the present
invention.

On one hand, although an example of the case where
the wide bandwidth IF amplifier 4 and the narrow
bandwidth IF amplifier 5 are connected in series has
been described in the above embodiments of the present
invention, a similar effect will be also obtained by sup-
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S 6
plying the output of the mixing circuit 2 to the detector a first AIVL deéecmr]'ft?r detecting a signal from said
6 through the narrow bandwidth IF amplifier 5 and by . narrow band amplifier to produce a first AM detec-

| _ a T | tion output signal A; |
supplying the output of the mixing circuit 2 to the de- a wide band intermediate frequency amplifier;

tector 7 through the wide bandwidth IF amplifier 4. 5 a second AM detector for detecting a signal from said
As described above, according to the present inven- wide band amplifier to produce a second AM de-

_ T | oo tection output signal B; and
tion, the bandwidth can be equivalently varied in accor- Pt '8

_ _ ' | a circuit for combining said first and second AM
dance with the received signal strength, or the band- detection output signals A and B at a coefficient

~width can be automatically equivalently varied in re- 10 apsto produce an AM{detection output A(l-—apy)-
_ al | - < , _
sponse to the received signal strength; therefore, even +ayB, where, 0=ay=1), the coefficient ay being

. : . . : variable in said combining circuit.
when the received signal strength is an intermediate 2. An AM receiver according to claim 1, further

value, it is possible to perform the reception with a including a circuit for detecting a magnitude of the
moderate S/N ratio and bandwidth. | 15 recetved signal level from either said wide or narrow

What is claimed is: band intermediate frequency amplifier and wherein said

coeflicient asis varied in response to an output of said
~ detecting circuit.
a narrow band intermediate frequency amplifier: * % 2

20

1. An AM receiver comprising:
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